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INTRODUCTION 
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This  memorandum  presents  the  damping  characteristics  of  three 
untreated  steel  plates  that  will  be  used  as  references  for  damping 
evaluations  to  be  made  on  treated  panels  of  the  same  size.^These  plates 
are:  30"  x 30"  x 1/8"  carbon  steel,  30"  x 30"  x 60  mil carbon^ateel, 
and  30"  x 30"  x 1/4"  HY-80  steel. 

EXPERIMENTAL  PROCEDURE  \ 

The  calibration  of  the  instrumentation  is  discussed  in  detail  in 
reference  (a).  A block  diagram  of  the  calibration  instrumentation  set- 
up is  shown  in  Figure  1.  The  method  of  calculation  which  was  used  for 
the  calibration  is  discussed  in  reference  (b).  The  results  of  the 
calibration  are  given  in  Figures  3 and  4.  This  calibration  shows  the 
measuring  limits  of  the  instrumentation. 


The  method  used  for  the  damping  studies  of  the  panels  consists  of 
measuring  the  decay  of  a free  vibration  within  a l/3  octave  frequency 
band.  This  method  is  discussed  in  detail  in  references  (c)  and  (h). 
Figure  2 is  a block  diagram  of  the  instrumentation  used. 
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The  plate  to  be  tested  is  suspended  using  nylon  cord,  as  recommended 
by  reference  (d).  A drop  of  light  oil  is  placed  between  the  accelerometer 
and  the  plate,  and  the  accelerometer  is  tightened  with  a torque  of  20 
inch-pounds,  as  recommended  by  reference  (i).  The  instrumentation  is 
allowed  to  warm  up  for  at  least  one-half  hour  (reference  (a)).  The 
plate  is  then  excited  by  impact.  The  decay  of  the  vibration  of  the 
panel  in  a pre-set  1/3  octave  frequency  band  is  recorded  on  the  storage 
oscilloscope.  This  was  repeated  at  1/3  octave  band  center  frequencies 
starting  at  100  cps  and  ending  at  16,000  cp3.  Using  a direct  decay 
readout  scale,  tangent  can  be  read  directly. 
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vibrating  systems  are  inherently  subject  to  some  variability."  There- 
fore, a3  suggested  by  reference  fg),  five  decay  curves  were  averaged  for 
eirh  l/3  octave  band  center  frequency.  Therefore,  the  results  presented 
in  this  memorandum  are  an  average  of  five  decay  rates. 

The  decay  rates  of  the  30"  x 30"  x l/8",  30"  x 30"  x 60  mil  and  the 
30"  x 30"  x l/4",  steel  plates  are  presented  in  Figures  5,  6,  and  7, 
respectively.  The  percentage  of  critical  damping  and  the  loss  factors 
of  the  30"  x 30"  x l/8",  30"  x 30"  x 60  mil  and  the  30"  x 30"  x l/4"ateel 
plates  are  presented  in  figures  8,  9,  and  10,  respectively.  Figures  11 
and  12  provide  a comparison  of  the  three  untreated  steel  plates. 

SUMMARY 

Three  untreated  steel  plates  tested  are  to  be  used  as  references  for 
future  evaluations  of  treated  panels  of  the  same  dimensions.  The 
instrumentation  being  used  at  present  is  satisfactory  for  such  tests. 
Figures  3 and  4 show  the  measuring  limits  of  the  Instruments.  Figure  5 
through  12  show  the  damping  properties  of  the  three  untreated  steel 
plates. 
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